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Zika is a re-emerging, mosquito-borne viral infection, which has been recently shown to
cause microcephaly and Guillain-Barré syndrome. Since 2015 the number of infected
patients has increased significantly in South America. The purpose of this study was to
identify the epidemiologic and clinical characteristics of patients with Zika virus (ZIKV)
infections in Korea. Patients who had visited areas of risk and tested positive in the ZIKV
reverse transcriptase polymerase chain reaction (RT-PCR) in blood, urine, or saliva
specimens were included. The first Korean case of ZIKV infection was reported in March
2016, and 14 cases had been reported by October 2016. The median age of the patients
was 34 years (19-64 years). Ten patients had been exposed in Southeast Asia and 4 in Latin
America. Rash was the most common symptom (92.9%; 13/14), followed by myalgia
(50.0%; 7/14), and arthralgia (28.6%, 4/14). There were no neurologic abnormalities and
none of the patients was pregnant. Results of biochemical tests were normal. Positivity
rates of RT-PCR for ZIKV in serum, urine, and saliva were 53.89%, 100.0%, and 83.3%,
respectively in the first week of symptoms. In conclusion, 14 patients with ZIKV infections
were reported in Korea by October 2016 and all of them had mild clinical symptoms.
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INTRODUCTION

The Zika virus (ZIKV) was first isolated in 1947 from the blood of a sentinel rhesus mon-
key in the Zika forest, Uganda (1). It is a flavivirus transmitted by various species of Ae-
des mosquito (2,3). The first human infection was reported in 1954 in Nigeria, and only
sporadic cases of infection occurred in Southeast Asia and sub-Saharan Africa until the
outbreak of 2007 on Yap Island, the Micronesia (4-6). In October 2013, another out-
break started in French Polynesia in the South Pacific where Guillain-Barré syndrome
occurring immediately after the viral infection was seen for the first time (7,8). The out-
break of ZIKV is ongoing since March 2015 and it started in Camagari, Bahia, Brazil (9).
Cases of microcephaly have been increasingly reported in association with viral infec-
tion in ZIKV-affected areas (10). Accordingly, on February 1, 2016, the World Health
Organization (WHO) declared a Public Health Emergency of International Concern.
As of December 15, 2016, 58 countries have experienced the outbreak from 2015 on-
wards, 13 countries have reported evidence of person-to-person transmission and 29
countries or territories have reported microcephaly and other central nervous system
malformations potentially associated with ZIKV, or suggestive of congenital infection
(11).

The first case of ZIKV infection in Korea was reported in March 2016 (12). By Octo-
ber 2016, 14 patients had been reported; all of the affected patients had visited areas
with ZIKV. The aim of this study was to identify the epidemiological and clinical char-
acteristics of ZIKV infection imported into Korea.
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MATERIALS AND METHODS

Patients who had visited risk areas in the 2 weeks before the on-
set of symptoms and tested positive for ZIKV reverse transcrip-
tase polymerase chain reaction (RT-PCR) in blood, urine, or sa-
liva specimens were included. Risk areas were identified from
the Zika situation report of the WHO (11).

Epidemiological evaluations, routine checks for symptoms,
and physical examinations were carried out on these patients
along with complete blood counts, liver function tests, blood
urea nitrogen (BUN)/creatinine measurements and urinalysis.
Blood, urine, and saliva samples were collected for the ZIKV RT-
PCR; semen samples were collected from male patients. ZIKV
RT-PCR of blood, urine, and saliva samples were performed
once weekly until the results were negative. After that, the RT-
PCR were performed once more a week later. The RT-PCR of
semen samples were performed at initial presentation, and 8
weeks after the onset. The RT-PCR was carried out using a com-
mercial kit, the genesig ZIKV polyprotein standard kit (Prim-
erDesign Ltd., Southhampton, UK), as well as in-house RT-PCR

exposed in Southeast Asia (5 in the Philippines, 3 in Vietnam, 2
in Thailand) and 4 in Latin America (1 each in Brazil, Domini-
can Republic, Guatemala, and Puerto Rico); 12 had been tem-
porary visitors and 2 were long-term residents (in the Domini-
can Republic and Guatemala). Nine of the patients recalled be-
ing bitten by mosquitos. The incubation period was estimated
to be 0 to 27 days (Table 1). A total of 14 persons were in com-
pany with patients and one of them was confirmed to be infect-
ed with ZIKV despite being asymptomatic (case 3, Table 1).
Rash occurred in 13 patients (92.9%; 13/14, Table 2), and its
median duration was 3 days (2-8 days). It appeared as erythem-
atous eruptions and was distributed over face, trunk, back, up-
per and lower extremities, and palms (Fig. 1). Myalgia was seen
in 7 patients (50.0%), arthralgia in 4 (28.6%), and 3 (21.4%) pre-
sented with fever. Conjunctivitis appeared in 2 patients (14.3%),
and headache in 1 (7.1%) patient. One patient was asymptom-
atic. No patients had neurological symptoms and none were
pregnant. Blood tests showed no abnormalities in leukocytes,

Table 2. Clinical manifestations of patients infected with ZIKV (+: positive, —: negative)

reported by Lanciotti et al. (13). Cases Rash Myalgia Arthralgia ~ Fever  Conjunctivitis Headache
Case 1 + + - + - -

Ethics statement Case 2 + = = = = =

The present study protocol was reviewed and approved by the ~ 03¢ 3 - - - - - -

Institutional Review Board of Seoul National University College g::g g : ; :: - - -

of Medicine (Reg. No. 1605-057-761). Informed consent was (.06 + + _ _ + _

submitted by all subjects when they were enrolled. Case 7 + - _ _ + _
Case 8 + - + - - -

RESULTS Case 9 + + + - - -
Case 10 + - - + - -
Case 11 + + - - - -

From March to October 2016, 14 patients with ZIKV infections  (5q0 19 ’ ’ _ " _ B

were reported in Korea; 11 were male and 3 were female. The  Cage 13 4 _ _ _ _ _

median age was 34 years (19-64 years) and most of the patients ~ Case 14 + + = = = +

were in their thirties or forties (Table 1). Ten patients had been  ZIKV = Zika virus.

Table 1. Epidemiologic findings of patients infected with ZIKV in 2016

Cases Sex Age, yr Exposure site Travel period Date of onset

Case 1 M 44 Northeast Brazil 2.17-3.90 3.16

Case 2 M 21 Boracay, the Philippines 410-4.14 4.20

Case 3 M 22 Boracay, the Philippines 410-4.14 Asymptomatic

Case 4 F 26 Ho Chi Minh City, Vietnam 4.10-5.10 419

Case 5 M 39 Luzon, the Philippines 4.27-5.40 5.70

Case 6 F 28 The Dominican Republic * 6.27

Case 7 M 52 Guatemala * 7.80

Case 8 M 24 Puerto Rico 6.26-7.10 7.90

Case 9 F 40 Ho Chi Minh City, Vietnam 7.11-7.15 7.19

Case 10 M 85 Pattaya, Thailand 7.31-8.80 8.14

Case 11 M 54 Ho Chi Minh City, Vietnam 8.15-8.19 8.25

Case 12 M 34 Calamba City, the Philippines 8.14-9.60 9.90

Case 13 M 26 Calamba City, the Philippines 9.20-9.13 9.60

Case 14 M 34 Bangkok, Thailand 9.80-9.16 9.16

ZIKV = Zika virus.
*Long term resident.
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Fig. 1. Erythematous rash of ZIKV infection. (A) Rash found on the trunk. (B) Rash
found on left arm.
ZIKV = Zika virus.

red blood cells, and platelet counts and liver enzyme levels. Uri-
nalysis also revealed normal findings.

RT-PCR positivity rates in serum, urine, and saliva were 53.8%
(7 out of 13), 100.0% (13 out of 13), and 83.3% (5 out of 6) in the
first week of symptoms, respectively (Table 3). In the second
week, the positivity rate for RT-PCR in serum fell to zero, while
the rates for urine and saliva were 71.4% (10 out of 14) and 57.1%
(8 out of 14), respectively. Positivity rates for urine and saliva
dropped to 20.0% (2 out of 10) and 16.7% (1 out of 6), respective-
ly, by the third week of symptoms. In the case of semen, 100.0%
(4 out of 4) of the patients were positive in the first week and
80.0% (4 out of 5) in the second week. One out of 2 patients test-
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Table 3. Positivity rates of RT-PCR for ZIKV in the serum, urine, and saliva of patients

No. (%) of positive/examined samples

Specimens

Week 1 Week 2 Week 3 Week 4
Serum 7/13 (53.8) 0/13 (0) 0/9 (0)
Urine 13/13 (100.0) 10/14 (71.4)  2/10(20.0) 0/3 (0)
Saliva 5/6 (83.3) 8/14 (57.1) 1/6 (16.7) 0/2 (0)

RT-PCR = reverse transcriptase polymerase chain reaction, ZIKV = Zika virus.
ed in their 9th week showed positive result.

DISCUSSION

A total of 14 patients with ZIKV infections were reported from
March to October 2016 in Korea; 10 patients were exposed to
the virus in Southeast Asia and 4 in Latin America. All symp-
tomatic patients showed mild degree of illness and there were
no neurologic abnormalities. None of the patients was preg-
nant. All but 1 patient suffered from rash, which was distributed
over the face, trunk, upper and lower extremities, and palms.
Findings of blood and urine tests were normal. RT-PCR tests of
serum samples were positive only in the 1st week after symp-
tom onset, but they were positive in urine and saliva until the
3rd week. In the semen specimen RT-PCR was positive up to
the 9th week.

It has been reported that the majority of the patients with
ZIKV infection are asymptomatic and clinical presentations of
symptomatic patients are mild and self-limiting (14). The most
common clinical features of ZIKV infection are rash, myalgia,
arthralgia, fever, fatigue, and conjunctivitis. Although clinical
presentations are mild, ZIKV infection has become a public
health concern now because it can cause complications includ-
ing congenital microcephaly and Guillain-Barré syndrome (7,15).
ZIKV transmitted mostly via the bite of infected mosquito. Few
cases of person to person sexual transmission have been re-
ported and ZIKV RNA has been detected in semen of infected
male. In this study ZIKV RNA was detected in 1 male patient 9
weeks after the onset of symptoms. ZIKV infection should be
suspected in clinically compatible patients without travel histo-
1y, because ZIKV could be transmitted via sexual intercourse
with infected partners.

In Asia, ZIKV was first isolated from Aedes aegypti in Malay-
sia in 1966 and the first human infection was reported in 1977
in Indonesia (3). Until 2013, sporadic isolation was reported
among residents in, and travelers to, Southeast Asia, but no def-
inite outbreak occurred (5). Two cases of ZIKV infection import-
ed from French Polynesia were reported in Japan in 2014, and,
following the declaration of a ZIKV pandemic in 2016, ZIKV
cases were reported in numerous Asian countries such as Tai-
wan, Indonesia, China, and Vietnam (16). There are 2 major
lineages of ZIKV, African and Asian, which were identified by
phylogenetic analyses (2,17). The strain which provoked epi-
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demics on Yap Island of the Micronesia and in South America
is classified in the Asian lineage (14). On August 27, 2016, the
first local transmission of ZIKV in Singapore was identified and
the strain appeared later to be of Asian lineage and distinct from
that circulating in the Americas (18). In September 2016, the
first Asian case of Zika-linked microcephaly was confirmed in
Thailand (11).

ZIKV was first isolated from Aedes afiicanus in 1948, but Ae-
des aegypti is the major vector for the virus in Asia and South
America (2,19,20). There has been a longstanding suspicion
that Aedes albopictus, an important vector for chikungunya fe-
ver, might be a vector as well, and the first ZIKV detection in Ae-
des albopictus was reported in 2014 (19). Since Aedes albopictus
is the species found in Korea, concerns about the influx of, and
colonization by, ZIKV have been raised (21,22). Although the
competence of Aedes albopictus to transmit ZIKV has been re-
ported to be much lower than that of Aedes aegypti, the possi-
bility of ZIKV colonization in Korea needs to be closely moni-
tored (23-25).

In conclusion, 14 patients with ZIKV infection were reported
in Korea by October 2016 and all the patients had mild or no
clinical symptoms.
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